
COOS COSETCHMX * 

COUMA^CTVWECHHX Oil 1950637 A 1 



(51)4 E 21 B 7/20 



f-OCtfAAPCTBEHHUft KOMMTET CCCP 
no AEMM M306PETEHMM M OTHPWTHl 



OflMCAHHE M30BPETEHMH 

K ABTOPCHOMY CBMAETEJTbCTBy 



(21) 3833552/22-03 

(22) 29.12.84 

(46) 15.08.86- Gun. 30 

(72) l\M. Ochhob, E.H. CaMOftneHKO, 

A.H. TMMqeHKO, B.M. JlnoepMaH 

h A. A. PwCamca 

(53) 624.155.1 (088.8) 

(56) Abtopckoc cBKXteTenbCTBo CCCP 
» 720105. kji. E 21 B 7/20, 1976. 

ABTopcKoe cBKAeTenbCTBO CCCP 
» 866200, kji. E 21 B 7/20, 1980. 

(54) (57) 1. yqTPORCTBO PM sypEHHfl 
CKBAMH C OJJHOBPEMEHHOfl OBCAHKOfl, 
BKmOHAWee 6ypoByio Konoimy c aaK- 
peiuieHHNM b ee HH*ne* naCTH nopouo- 
paapymawmKM HHCTpyweHTOM h pasMemen- 
H y» KonafeHTpiwHO eft oocwiryw kojioh- 
wy, oTHH^aroeiueecH Tew, 
vro, c uenbw iioBbimeHKH npoKS bo ah*" 
xejitHOCTH oypeHHH nyTCM yueJiK*ieHHs 

CICOPOCTR BMHOCa HBCTHU nUldMa 33 

cuer yneHbrneww 9ohu paaMhraa aaTpyo- 
Horo npocrpaHCTBa o6canHO& tcohohhu, 
oOcaana* kohohhe BbtnomieHa c npo- 
peshio B«OJTt ee oGpaaywmefl, a YCT- 



poftcTBO cKaoxe.Ho onopHUM CTaKaHOM v 
pa3Mea*eKHMM ko wue HTpmtHo c BHemHeft 
ctopohu o6eaAHoft kojiohhu, KapetKoA 

C paSXHMtfblMH SJieMeKTaMM h ynopon, 

jiotkom, saKpenneHHWM b BepXHett 

i^aCTH KapeTKW, M samHTHbtMH ItnaHKaMH, 
tipKKpenneHKbWM k HH*Hett qacTK Ka- 
peTKH c BHenmeft h BHyrpenHeft cropo- 

Hbl 06caMHCft KOIIOHKU B MeCTC Ttpope- 
3H t npH 3T0M pa9mHMHfcie SJieMeHTW 
KapeTicH paaMemeRW b npopesH c bos- 
moxhoctmo nepeMemeww h oopaaoBaHHH 
mejiH npH BsaHMOAeftcTBHM ynopa KapeT- 
kh C onopHW* cTaxaHOH, a samHTBTbte 
nnaKKM ycTaHOBJieHU c bo3MO*hoctmo 
r epMG th 3 anHH mfcjra. 

2. ycrpoftcTBO no n.1, o t jTh- 

npoflOJibHoft npopeSM o6caaHoft kojiohk* 
BwnoJiHera nonepe^Hbie HaApeaw, pac- 
noJio»eHW4e no 06c ee ctopohw. 

3, ycTpoftcTBO no nn.1 m 2, o t- 
ji ii m a » m e e c n tzh> mto paa- 

XHMHUe 9JI6M6HTW BbUIOJlWeHU B BUfle 
poKHKOB . 
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1 125C 
H3o6peTeH«e otkochtch x ropitOMy 
ne/ty, a wMeMno k 6ypenmo ckb^h 
b noponax, nepexpbrrwx csepxy tojt- 
mett pwxjTbix oTJioxeHHft. 

Uenbw M3o6pcreHHH rb/ir^tch nosw- 
memie npoHaBOAHTejibHOCTK 6ypeKWH 
nyreM yaemi^eHMH ckopoctm Bwnoca 
vacTHu* nmaMa 3a cner yMeRbmeHH* so- 
wn paswbiBa 3aTpy6Horo npocTpaHctua 

oCcaAHOH KOJIOHHW. 

Ha *«r. 1 h 4>wr.2 npeACTasiieno 
ycrpottcTBO & anyx npoexiumx » 06- 
apift BHAi na *Hr,3 - paspes ycTbe- 
eoft mhctm ycTpoftCTsav «a $Hr.4 - 
cencHHe A-A Ha *nr-3; Ha $wr.5 - 
ceueiwe B-B Ha 4>«r,4; na *Hr.6 w 
<J>Hr,7 o6caA"aB KOJioHHa c npOflOJibHoft 
npopcsbio h iionepeHHMMH HajxpesaMH, 
BapnaHTW BMnojiHemw . 

yCTpoftCT»Q AJIH 6ypeHMH CKBaXKH 

c oflHOBpeMeHHofl o6caAKoft coctoht 
H3 6ypoeoft kojiohhw 1 (4>Mr.1 H 2) 
c saicpenneHHUMH b ee RracHeft nacTH 
aaOoftHNM ABHraxeneM 2, nopoAopaspy- 
mawnafM mmctpymghtom 3 h aefrrpaTopoM 
4. Ha 6ypoebft KOJiOHHe c tiomo^i>k) 
xoMyTa 5 aaxpemieHa o^^Anan kojioh 4 - 
ua 6, a Koropoft ewnc/iHGHa npoaorn,- 
Ha* npopesb 7 co CKOcaMH 8 b top- 
» uobux nacTHX KOJioHHbi^ B npopeab 7 
BCTaBHGHa KapeTKa 9 C pa3*HMHt*<H 
pojiHKaHH 10 (*hf. 3-5), BunoJiHen- 
humh H3 aaxaneHHOH cthjih oCpaayio- 
epxuH b oOcaAHoft KOJiOHHe meiib 1 1 
AHHHott I (*nr-2). PaaraMHue pojihkh 
Vo saKpennexbi a xapeTKe 9 C noMOim»w 
nomaMftHHKOB 12 Kane***, 3an*nmeHHux 
ot nuiaMa c noMombw ynnoTHeHHH 13 
(tJinr-3 h 4) k Ha BHenmefl ^acm Ka- 
peTKH 9 BwnojiHeH ynop 14, a k hhk- 
Heft ee ^acTH aaxperuieHbi aanorrHbie 
ruiaHKH 15 h 16, nepexpHBawntHe meiib 
c BHenmeA h BHyTpeHHeft cto P oh 06- 
caAwoft KonojiHW . 3amHTHwe njiamcH yc- 
TaHOBneHM c o6ecne*eHHeM repMeTHa* * 
•akm me/m, una Mcro noAnpyxHHenp 
ot wcHTenbHO Apyr flpyra c noMombW 
npy^wiH 17, HaAeTbfx Ha nanbuu 18. 

flJIH HCKJDOMeWHH JTOnaAaHH* MaCTHU 

nuiaMa aoa pojihkh 10 KapeTKa 9 cHa6- 
*eHa ynnoTHeKKHMH 19 h 20, B Bepx- 
Heft MacTH KapeTKH saKpen/ieH jiotok 
21 AJi« OTBO.aa cuiaMa wepes creHxy 
oOc-aHoft KonoHHw. Ynop 14 xacaeTCH 
Bepxweft ropuoBofi *&cth onopHOro 
CTaxana 22, pacntmoKenHoro fia ycTbe 
cKBaxHH. Jin* cHH^enHH A^*opMaUHft 
obcarjHOH kojiohhu ixph ee pacKpwTHH 



H ywenbineHHJi a^mhu t wejin (*Mr.2) 
b oGcaAHoft xoJiOHwe MoryT CbTTb bn- 
nojiHenbi nonepeqmae HaApeau 23 
(flwr«6), pacnojioweHHwe baojii* npo- 
5 AO/ibHoft npopean 7 h co«AHHcHn«e c 
Reft*- 

BeJWWHy pacxpUTHH o^caAHoft xo- 
noHHW, r*e. nzHpHHy b meJiH 
h ee AJtMHy t (*Hr.2), onpeAeJinwr 
10 H9 ciieAywBiHx yc/ioBHft:. d f < b ■« b ot 
Nl£, rAe d^- MaxcHManbHUH AHaMeTp 
MacTMH mnaMa ABracymerocn b xoiibae- 
bom ce<teHHK Me^Ay o6caAHoft h 6ypo- 
"boh xo jioh hhmh t b^ - oKpHHa nejui f 
15 cooTBeTCTByKMnaa na^iajxy nnacTH^ecKMx 
Ae4»opHaAHft b 6ypoBoft ko JiOHHe 9 N - 
ycHJme na nepeMemeHHe xapeTKM no 
o6caAHott KonoHKe h G - oceBan Ha- 
rpyaxa Ha 3a<5ott. Sna^e khji b 0 h N 
20 onpeAeJiHwr 3KcnepHMeHTaAbH0 • Jinn 

3Toro npeABapHTenbHo BUOMpaioT oTpe- 
90K Tpyfiw nyxHoro AHaMcrpa D f h 
AJXhhoh oxono 10 D h paapeaaior Tpytfy 
BAQJib» aaiTpMMftp, ^peaepoaaHHeM hjih 
25 c nowomwo ceapo*iHoro annapara, 

CTpeM*Cb npH 3TOM nOJiyTOTb B03MOKKO 

tfonbtnyw UHCTOTy no b ep x h octh paapeaa, 
.no xpaKM paapeaa aejiaxn- cxoctt 8 
l(*Hr.2). KortCTpyKUHH x^peTKH npe- 
30 AycMaTpHBaeT ycraHoBKy b Hett pojih- 
xob co cMemeio'eM (*Hr.5) tbkkm 06- 
P&30M 9 HTo6bi a.RpHHa hx pwa ReCKonb- 
ko npeBbiaaAa MaKCHManbHo bosmowwh 
paanep ^acTHA mnaMa. 
35 ' 3areM boaboaht KapeTxy k cxocy 
8 rpySu it % Muocst yA^pw no Kaperxe 
hjih ee ynopy 1.4, sarqHKKrr Kapency 
b cepeAKHy paapeaaHHoro y^acTKa. Ilprt 
3tom onpeA^JWKiT AJwny i pacKpwToft 
40 ^acTH TpyCw h oue«HBa»T ycHJiHe N 
wa nepeMemeinie KapeTKH. Ecnw nocne 
HSDne^eHHH xapeTKH H3 Tpy6u nmpHHa 
npopeaH oCTsuxacb npexHeft (rtCxoAHott), 
a ycMiiHe N He npeBUcmro nonycrHMoro 
4S sHaueHKJi, to o6caAHyK> KonoHHy Ae-, 
Aa»T H3 AaHHoro ceneHWi Try6. Ecjw 
b BbiOpaHHOM OTpeaKe rpy6 soaHHXJia 
ocxaTOwaH A«4>oPMaUHH, to B w6 H pawT 
APyryw Tpy6y c MeHbatefl tojhuhhoh 
50 cTeHKK hjih 6ojibinero AHaMeTpa. Qo- 

nOJIHHTeJIbHOfl B03MOXHOCTbW HCKJlWMHTb 

ocTaTOSHyw Ae4)opMaiotK) Tpy6bi nsnjieT- 
ch nepHoAHnecKan nonepe^HaH HaAPea- 
Ka TpyGu y^iacTKaMH 23 BMont jihhhh 
55 oCHOBHoft npoAonbHOft npopeaii 7 
(4>Hr.6) kjih aaneHa MeTajinHuecxoH 
Tpy6w Ha HeneTajiAHMecKyio, nanpHMep 
noJiH3TKJieHOByw. yxaaaHHbie MepoftpHH — 
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tuh no3BonawT oAKOBpeweHito cmh3mti> 
h ycHJiHe an* hpoabh^hha k^pgtkm no 
Tpy6e. AnHHy saawTMbix nnaHOK 15 h 

lf» BUOKpaiOT pHBHOft rtOJlOBHHC AJlHHbl 

mexm, T.e. P/2. 

VCTpoftCTDO A** 6ypeHHH CKBaWHH 

c oAHOBpeMeHnoft oGca^KOft CO6HPOJ0T 

„ pa6OTG10T C HHM CJieAVWCPiM 06pa30M. 

IlepeA KawaJiOM 6ypeHH* 3aroTa B mi- 
boiot oGcaahyio KoAOHKy pac<teTKoft 
;uiHHbi, AOCTaTO^Hoft AJth nepeKpwTHH 
BCeA HOdHOCTH pbixnbix oTJioJKertMA, H 
BbinoAHRwr b neft npoAOAbHyro npopesb 
7 co GKocaMH 8, yKaaaHKNM cnoco6o*, 
a ec/tH MeoOxoAHMo, AonoJiHUTenbHue 
nooepettKbie naApeau 23 (4>Kr.2, 6). 
3aKperuiHioT Ha Cypoeoft kohohhg 3 a~ 
ooAHbift rHAPOABHraxenb 2 (HanpnMep, 
Typ6o6yp), nopoAopaapymawnfltfi HHcrpy- 
MeHT 3, uenrpaTop 4 h oScaAHyra kg - 
noKHy 6 c noMombw xowyTa.5- Ilpn 
3Tom nopoAopaapymaKKUKft rtKCTpyneHT 
noixxen (d AaHHOM oapwaHTe npwMe He- 
ro* ycTpoftcTsa) cbo6oaho npoxOA»Tb 
B oOcatAHoft xonoKHe H BMCTynaTb K3 
Hee Ha HexoTopyro b e jikh nay , 

flance saxpenjiRwr k mmeft uactH 
KaperKH 9 ynnoTHOHKe 20 h saupiTHbie 
miaiocH 15 h 16, noAnpy»HHeHHwe h 
coeOTHeHHtie Me*Ay co6oft c noMomhw 
naiibueB 18. 

rioABOAHT xapeTKy 9 k o6caAHoft 
KOJiofiHe co ctopokw nopoAopaapyma^r- 
mero HHCTpyMenfa 3 h 3a6nBaioT ee 
BManajxe * ck6c E, a ^axeu b npope3b 
rpy6w ynopoM 14 Hapyxy A© rex nop, 
noKa Konw 3a^HTHHx irnaHox AOftAyr 
no mxaero oOpesa obcaAHoft kojiohhu. 

Bypoeoft cnapflA BHrcomBajoT b Bep- 
THKan*»HOM nono»0BkH hoa TOHKoft 6y- 
penHJi, noABOfl>iT noA Hero onopuwH 
craKaH 22 ($>Hr.1-3), BCTaBJiHwr b 
sepxHsoio ^acTb KapeTKH 9 yrmoTMeHKe 
19, TaM xe saKpemiHioT noroK 21 h 
npHCTynaioT k 6ypeHH». 

fljtfl 3Toro b nonocTb OypoBOft ko- 
noMHU noAawT noA nanopoM paGo^yw 
jtHAKOCTb 9 KOTopaa, npoftAH *iepes 
FMAPoABHraTejib 2, jipkboakt bo apa- 
mcjnie nopoAopaspymaiowmi KMCTpyweHT. 

noc/ie onycxaawi CHapflA* Ha 3a6oft 
HawHaerca yrnySxa CKBaJKMHbi b pbrxjiofl 
Tonme, PeaKTHBHbw momght ot tmapo- 
APuraTejirt BOcrrpHKHMae-rca nauToft 
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cTflMKa Mepea nepxMiao viacTb ko/toh Kbi 
Cjypi-urbKMX rpyO. B nasanbHun momcht 
yr/iy6KH CHapaaa oTpa6oTawHa« aaijr- 
FocTb co nLna^oM nanMBaeTCH M3-noA 
oOcaAHoA KOJiOHHW. Ha/ibHefrsce 33r/iy6- 
neHMe CHapnaa itpohcxoaht sa cmct 
pasHuBa pbixJioA rosvntf h paspymeHWH 
ee nopoAOpaspytfawiUHM HHCTpyne htom . 
np H 3tom ynop 14 KapeTKH conpHKd- 

CBtnOM C TOpUOBOHonOBepXHOCTblO CTa- 

KaHa 22 (<t>Mr.3) f KapeTKa 9 c 3atanT- 
hdimh xinaMKaMii 15 H 16 yAep^HBaeTCM 
na ypoBBe ycrba cKBaroiHw, Pojthkk 
j0 KapeTKH MaMWHawT KaniTbca no 
nnocKOCT*M rrpope3H 7 o6caAHofi ko- 
jxoKUbi, o6pa3ya b Heft 
KoTopaa nepenemaeTca 

KOAOHHe CHH3y BB€pX, 

3Tom na ypoaife ycTbH 

npoMbJBO^Haa acHAKOCTb co uinaMOM 
nocryaaer b Kontuesoe npocTpaHCTBo 
we»»y o6caAHofl h OypHJibHoft kojiohh3- 

MH t HOAHHHaeTCH AO ypOBHH KOpeTKM 

9 h HBAHsaeTCH Hapy^cy nepea oTKpw- 
ryw qacTb mejra 1 1 no norxy 21 . 3a- 
mHTHbie imaKKH 15 h 16 npeAOTBparaawT 
nonaAaHHe h a aicnKKUB a KHe qacTKU 
uutaMa B MacTb mejn< 1 1 , pacnono*eH- 
Hyw mwce KapeTKH 9, ito oCecneHHsa- 
eT CMbucaHne raenH hoa AeftcTBueM chji 
ynpyrocTM o6caAHofl KonoHKfei, 

B caow o^epeAb cartbHtiKOBoe yonoT- 
HeuHe 19 b BepxHeA qacTK KapeTKH 9 
apeAOTBpamaeT nonaAaKHO w saxjiMHu- 
^awvic ^acTMH umaxa vex^y pojtjik&mk 
10 h nnocKocTHMH pa3peaa 7 o6caA- 

HOft KOTIOtim>t. 



Cerymyw mejib, 
no o6caAHoA 
OCTaBancb npH 

CKBaJTHHbl. 
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K MOMeHTy aaneproeiiHa nepexpuTMH 

BCeft TOW pblXHbXX OTHOJKCHHH KapeT- 

K a 9 buxoaht Mepea bcpxhh^ ckoc 8 
o6caAHofl TpyCw. Ha dtom 6ypevme Bpe- 
MeHHo npexpacoawr. KapeTKy 9 c nor- 

KOM 21, aaiUHTHblMH luiaiixaHH 15 h 16 1 

a Taxjoe xoMyr 5 CHHHawT. ZlaJTbHeft- 
mee OypeKMe eeAYT b ycTortMHowx no- 
poAax 6es noAi>eMa Oypouoft kojiohhu, 
K apanp<Bafl ee no Mepe Heo6xoAHMOCTH . 
B 3Tom c/ry^ae npoMbtBOwHaa xcHAKocTb 
co nmaMOM noAHMMaerca c 33605; BBepx 
no o6caAHOft KonoHHe h MsnMoaeTCR, 
Kax o6uhho, Mepes nepxnee ee ceieKM 
pacnoncwKeuHOG Hecxo/ibKo Db^ie ypooHn 
noBcpxHocTM rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A. section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 1 5 and 1 6, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 . Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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